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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a system for linearizing a 
power amplifier. 

SOLUTION: A transmitter that directly modulates a high frequency carrier 
accompanied with a composite base band waveform is provided with a 
programmable device that totally generates amplitude and phase information 
corresponding to the composite base band, waveform, a signal generator that 
generates the high frequency carrier whose phase is in response to the phase 
information generated by the programmable device, a plurality of delta modulators 
and an amplifier that is coupled with the signal generator and receives the high i 
frequency carrier accompanied with the phase information. Each of the delta 
modulators is operated to sample an error signal at a time interval shifted from that 
of all other delta modulators to generate a pulse stream totally approximating an 
amplitude signal. The voltage supplied to the amplifier is adjusted according to 
approximated amplitude information expressed by the pulse stream generated by 
the delta modulator. The supplied voltage is adjusted to be nearly linearly changed 
with its change. This method applies both the amplitude information and the phase 
information onto the high frequency carrier. 
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«&E«KW+6aHi»TifeoT, 

>^ y 5 J; 5 - £ <fc t) , 

BWE«*»**K:»fr $ *vffi*B <5 ttlBiKJHtt 

^rmmaybVr&m {&ir& (N 
*bfc*IBT?«»Jlc * n y * £ft$ ^ t 5r#iti r *»* 

^y >-rmmz. 1 hk ^Ht-t-saEws^^atsrtt^ttj 

£ ft S C £ S: £ i" 5 lt*3U lB*t <Z>i£*f 3§ 0 



v K*w*as«-t-saMt«ofpib*j»-c*>oT. 

i- 5 ft A trSMW- 5 IS fc . 

Sd^rttfewwmw-e^^y >?-tz> r t ic j: 9 . 
huksww* & \^&u-r 5 at £3§4rr 5 x 

s<;isxffi\z£ 9**>$nSiS«fi«««fc«oT. 
^#oTS9fB*ffi«otti^^»y w t 

TOP £ ft 5 d £ £r fflK t -f" * ^^^tb^fe 

[0001] 

U y ~T (linear) \Z*tZ>1? 

[0002] 

[«*<ott«Rt«8n3ft«**UJ:5irSll«l] **m 

d«fcfce>$ftT#TV^o »fi£, T^n^j)|#«gS^ 

»» WS A TJBfdS 5 JDPA#*Sr»* 1-^5 fc «> 
teSiJO-t/Uih-r h(cell sites) ^r/h^< II.0J: V 

-rz^t\z.£*) . m&»<Dmim&McMkZitx^z 9 
r.ft^c#v^. mmm^<Dmmm<om^u u*:**, s 

a»atHI*ttti|*S*5it <5 Stiff ««f(0« 

[0003] c©ft*»fo#<-r±. ttSR^^/upc 
/hST«S^wmiS«^^-^^iPpKK#(-rRj«tbft 

TV^5o ^#^a^C7)^^T^CjoV^T. S^Jfi (RF) ft 

7^, «ft^©Tft>St»l¥$ftTV^S 0 Ri^Km^li'li 

ot, «w^m«itcji. jft*nftm^«««^«a$ft 
tv^o c d, e, F®.<Dn>JjmM$&te. femmmii 
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9 (Omm (rate) Sr**^-J--5#-SIIMIi«JB«m* 
[0 0 0 4] i»fty-7Kfl»»«»tt, uv*J*x> 

#y *At>*vv<>r;*ra:. aaE#<^j£^^»"Ctti«flii 
[0005] «*oy =r«A*«BoRincf±, gkm 

t y -T^i!OfB(--#«R (trade-off) #Sff3ELfc 0 

(polar modulation) J*. »i« tf> y = 

fo5 0 filftlklk*&tffK5c (envelope 

elimination and restoration :£(TE E R £ 5 ) £ 

C<D3^fclc*5V^T. *>Si««»A*« 

y^T^B^jRaj^ffi#$r^i-5fc*^^ (recom 
bine)^n^ 0 «S»A*«*tf>ffitej£$>tt. 9fc*fc* 

[0006] m&mz&m'tz>m*<D^m^ *->m 

r&3B*»*X^a[5£^ J: 5*«»WjS«J (19 5 2 
¥7Ji*fi\ 8 0 3-8 0 6^) N 2Stt5IB 3 9 (Hi I 

^^^«WSSffl835MHzfl5^iK y -X**U«Mj ( 1 
9 8 9^5^ 3 eHUffi) -?IttW£jh/rv^* 0 illt -b 
S6^EERftj5feSr*IfflL^tt*©K««*«*l 0^ 

<o&&i5, l l lc»or*ix^n4BiS:urii(i*ix 
[0 0 0 7] 4fc*BI«#tt* y 1 6lci9iKMttA 

*«»*>e>«imaiv *y=rs(r«ii«»i 7J««jm& 

0«t 9*y =TffitBa*a«l 8 j&>fc*58b*«>J:V*j£ 



(c, y^T^-^^KltaiSl 41*. trJ^S^i: UT 
[0 0 0 8] mr<o^-( ytt— KSW^SHkicn. 

[0 0 0 9] 

^ K*»*r*i-5 «5^«»iSK (RF carrier) Srfitt* 
ttftOT**'* KIHI2:. 

[0010] ^^^_hic^p^^^-<-x^ 
!^<-^/<y KKSd^Sit 5ttttlt««rM3 

fll**r*V7 f y >-^-t-^XSd^e>*t), Ctttc 
■CJB«J6*i£KSrS«i-SXSt. f/^fiia*)/< 

■c»y=rfcii«*«>UA«ffi*«*<b-j-6x»*rinc# 

[0011] 
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i>y -T&*^i-mmmmxm&&*mki-z>* 

[0012] WB&1tmisfr*MB*v Yv-2<r>vm 
[0 0 13] B2MU *38W«>»ii*lifi^tt{c«ofc>f 

v^-y— ^$^fc^^*iH&a^j&^it'ii»2 o 

K:«[«*ixS-f ^^-y-^Sixfc^/^affll (ID 
M) SNMMfc-^A — ;U2 2(i, El l Ic^SftSJ: 5fc 

£>5 0 L**U H2lc:*$tvSffil^o*16»llB^W:, IS 
^-^^KS?^* (Bloi#©J:5 4) S'J^teffl 
atWWIW «M»»Ki»»i- 5 fc * fc&»*8Bfcfe \z 

*^iq^^ofcaiCb^lX@^iitT-t-5B&tC, EI 2 

©*i«2o^ ^^/Mi^-Jos* (dsp) 

a , 2 4b -e««RimtB«#«-»*»J* IC»*Rtftt 

S P 2 4C05K— h 2 4 a, 2 4 b{£ffi*$*L<5. 
[0 0 14] H2Srttltr#BRi-6i:. IMBflMItt, tt 
WDSP 2 4T*feUfc*tffi«a»-l£«i-'5i«H»*ft 



a*iMr«-T?*>So ^y^rm^it*! 

• 2 8K:J:9a*ttKcJM£*b*. *»WK:J;*ttf. * 
^ri«*I§§ 2 8 c^«^«*&Ji, DS P 2 4K<fc 9ff«**U 

fc*ic* «o»»u:itt«$H5>r^-y 

— jr£titi J fA'*&JM (1 DM) /U2 2lcfatt 

?>tb5 0 I 2WU S6f^$tl/^ : S'&'^— 

-r/Sftfcf^^lf y h«*r»*i-5, I DM 

**b*is 2 8 <D**«i&*amr**i«>r - y 

[0 0 15] *»Mt?«*l«iH»Srffiilii-Sfc*^^^ 

^-y-^^tufc^^aewsrttffii-^cttt. H3k: 

Pi (DM) K^feS:ax:fe*:#*^i*«r^b■CV^S• 

Sent*. 317— fS*Ser^»^i"5fc*lCfi»|»<05£fla<i[ 
3 2 Sr*«i-S»a^-^tt. ^9-«#Sar**/Mz: 

^•Serte. try hHs(ft«3 4lJ:J:9*^y^* 

*IC«*«3 2-CA*fi3»«flr*Seni:tt:(ft**t 

A|c*5V^. lfc«»3 4lcJ:5^u^ffl*tt, 

[0 0 16] H4I1, «©J:^^DMf^ 
H4fl, alig (pass) 3 8 <?>y— htC^ 

asixft*— ify hJt««3 4©tHA«r3El;:^i- c r.n 

^4 2X0«ai»4 4tt. M»§§3 2^-CifcftO^*^ 
[0 0 17] s<frxm&m±<0&— DMl^i/jjfljfi 
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;t (iJ-vyy^) MftfttfftvMSJ?. a»j»$riiig$ 
^it* (sampling rate) jMMriC*< ft* 

fe5o #Jxtf, ''U'XttXn (pwm) ic^T. 
59 (HP*k 30KHzO«r««^»bt. t^yyy^ 

^y s^J*ttWcMBia**> !K 
[0 0 18] «*a«lc*5itS-b3*<o^:^tt. 

[ooi9] *&w<o<< >-*-y-;/£*ifc^ 

>r y 3 2 

[0020] fckiAK. «itTH5 4:#iHi-;5i, #D 

JOClC* h u — zf (strobe) u y ^ £ jfr*iJfc|fc*Cl 

Jt«»o-frtr(0»-C*>5 (HP*,, H5fc^£jh,fc*lfc* 

^l£*fLT360° /Nfcftte^TtVCV^ t^t©^ 
oy^^-Wtt, 1216 Al^$ttfc*ab^^ 
y^oy^l^U^o *tU0>4fitf>* uy*fii, 121 

^^-^sot^ (ep*>«#) $tt> 

^i"5o ZtlbK. BI3atfH4(Ott*ODM^i: 



3 0 Jt«SSmA^tr«r*fei-ifi«Sn^»»ttia7A 
Id^tbSas. — a#J<D4fi(Difc«&3g (CI, C2, C3 

Rite*) d\t>o«:aw4«s»ja*ttia7 b*v*lbi7 e 

[0 0 2 1 ] H 8 A4V^IB8 EH. *S8W0>VS ~ u 

S<5v>fc|§l-Cfe5o H8Att, DSP 2 4 (|g|2#RH) 

■f. 08Blt I DMMA^]$rtt) 

U H8Clt H8Aat^H8B^StbfcfS*^lfc« 
0**^^5^ H8Dtt, JfcRSg 
HJ;tJ©*trSr*U H8EH, B 8 D^BWiSgia 
0 W $ tltiM 8 A A*fi»j»fll*Sr^i- 0 

[ 0 0 2 2 ] ±m Lfc J: 5 i-> *B»5to£ffc»*&* 

sottwirau *tJE"rs^/^^«*ffig3&t^Bi4n:^ 
y— :/* ftfe^A^xaitttt £ ^*aia 

tW*— 9* A^fflBSHS £ <Ott;«dSH 9 A^V>t® 9 E tc 
^£*vcv^ 0 HI 9 Ate, J: 0:fc#fcft^#»^o*v> 
/nVu^^, T r /U'^3eBI (0 9 E) ^«<^/^*ias 

(ci^^tb^ J: *^giW(D'<>'^— y — ^SHfcf*^ 

deleft 6 i 5 t-. I DMrtO#»<OiR^^SI<offiffl(cil 

[0 0 2 3] il OAftV^LHl OCIi, /^^RJEIS 
(PWM) ^t^DMSSts IDMftStOfe^M* 

W*jLfRffefiVdd»Iddnr*f^5p«&-X?fc6o 
Vddtt«t*&«ffiH Idd^ilii h^^X^Ota, trttW 

V> 0 I DMtr.*3V^Tfi, «J*X.fa^ctt, N*Vdd*Idd/N*tr 

*tf*>&m&. l/N<0©SS^SE-t-<D-C. — R»l:iDM 
liDMt8Bi:»*Sr*t5. pwMliftt 
y=.r-cfc5d«**>*9!i*-c*>9. DMiiPWMi^ 

*W^y=Ttt^<ft<, IDMIiPWMJ:t)»*ttt 



-5 



^58200 1-1 56 5 54 (P 2 0 0 1 



v 

-156554 A) 



[0 0 2 4] (^StCl^^ttfcllJfi^ffi-eii. 30®<Z)it 
[0 0 2 5] 1211 Km 

6 2 S/H[UK$r^V>Tf- V^y ^£*i,5 0 

6 4 0fCfo^ (sink)-TS^ t 

*»«-rsj: 5wx-cfe5^ +#icj§v^-e^y 

yf- (glitches) «r#Bfrf So /^7r6 6 ^LTilai 
LfcfL S/H[El^Otti^^ r:y ^r>^( U p/down)^ 

U K»«BAa^f9^fH8*S:»{bi-So 0-N 
<omffi&Wi<o3 2floit«|§-Ctt3 1) y^**^* 



[0026] 1211 2 ASr*fiai-St. BllOx 

y^-^y 7 o^j: t>p^tc^$nSo 

o<BS»a»fc»t0>»»fc: r i j ^v7ht5i/7M/i; 
^^o^ffi-efcSo r i j &9tfk<ommzmi'izb 

IHl 2BfcHa***b*J: ottJ tfr&VkQT&to ^<o 
yy^^^oBM, «l:s/HTi/-6 

J3\ Ell 2CICJ: «9f£*fflt-^£*bSo ICC, fflSUo>* 
^fyf (S0HS3D ^^^^^(-J:!?^* 

ti«dSff«li-S^^raDaS-e*>696MHz/32MHz (BP*>3 
MHz) T?H:tt*a*^^v^y ^^^Si 5fcfE»3 

6 4l^fy7 p yyy$^o =^x^i*-£>fgl*. 

-?£>S e £:»?;bJl\ JtittS^b^x^^/wft-^ds-^V'^ 

[0 0 2 7] nil 3K&t> £<^£*uSJ: ^(^ T y? 

y?>2m$ 6 8ti\ 7y/y^^-h^l/ 

-<7W|C^LT^ h^Ty^Xfiy^ ^1"S 2 itl^ 

So 

[^i] 
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[0 0 2 8] S^WKte, * 1 RXtm 1 3 <DMJi<D&m 

U QbteQ a ©^^U- ht? YiffVT y:/U Qc 
te N QaWQb^il5i//<;K7)^|c h^Ty^U Q 

^t, Qell Qa, Qb x Q c IkXfQ d # 5 il5 U^/UCD 
U Qbfi, Qa^ffi:U^KO^{ch>//uy^>b. Q 
Qef3\ Qa, Qb, QcWQd«^/u 

^y^^^^68«^yhy!)yt5 (Epib. 3 
l-CliOlcT^br, ftfc> D 3 0 (ciitf ) Q #?^h 
y^XDm^. Qa^f)Qe^TO{^LV>^^ % T 
5/^!)^^y^6 8^^yh7>7W (BP*>. 

o-m3 licit^-fs ft*> 0 i \cmtt) . #7y y y 

7d>^H^^^^ - hBflcoic-*^ h-T5-^ 



[0029] Eli 4&&mi-Zt^ ms\z:^initw^ 

(O I DM«3tSr*«i-S^:«>lw«ffl$ix»S-frfdt«5 0 

LtM^tltV>6^"C, 0 lc J; 9 32 — K 

fb£*xfc I DMf-^^t5?)l:«ffl-Ct5 0 a* 

m-rz> 0 khtoti. si&mmm*, »«i2s (spd 

T) X* >y s f<D£olZ.m*m\ itaEWSflflESr^a y 

ttill (Qa, Qb, Qc, QdWQe) *r#*."C^* 
COT, -frlSSSOIi. **t**tWT*S*«H«fc It 

t*, 0^^3.3V^(Srtc7>A^mJET^-^^-7cD^5# 

[0 0 3 0] #:7 ]) — *i KD 1 LD 

5f±, *HC-T5-r (L. 2L, 4U 8L&tf 

16L) S:aoT«Stt^»i*ffJhic:»*6>HS^y^^ 
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ttttS^i:Sr«IE-*-5ra:lJ:J:D. a**±»f 5 0 2L 
4Lli2L02f&IC N 8 Lte4 Ltf>2fi&l£, 16LH8 

^ 1 6 Lttu *<ft»»JcfcS*/htfrtTy h 

(LSB) fcfiSi-5J:5*«**u*^ ftfcfr. *'h*> 

oJtfetbfettl*i:Srlt«Lfeia»««:**9^ H 1 5 l!i 
[0 0 3 1] mtfMO S F E Tffl<D<y — hmW}\B\&t L 

fin isfcw&?L^- wMam&m t ttMG>*»#*>3 

[0 0 3 2] Hi l*v^U8l 3tc||3ib"C«ffiSrKW 
LfcJfctfcS • xy3-^-#OCMOS^a-;i/8 
0 tc**fc«|^(D26«»«5g, &X*m 1 4 Rt^BI 1 5 \Z 
IWL"C«l««:RMUfc— *«)CaA8*^a-/W8 2 l*W 
^J*»«>«A«0«l^.»tt. Hi 6tc^£;ft,S 0 121 1 6 tc 



[0 0 3 3] WG&lslnzhfrb. 

<oittt»c>-r y -^**t*:»s:«>— »«:» 
^-efe^o mm, ^oi5ftilfl»»txyi;yy^u 

»10«^yht7lS»"CfcS o /h*ft7-f 
*>53Bj8«r«6>i-. 314 Id. PWM^JfcfeLTDM^g) 

M, J:9t«Wny^ii, J: D £1^^ h/HWft 
[0 0 3 4] I DM^Mi-^trrsoic. 

dS3.6VJC»JK$tvrv>5<OT?, *J&«£ESr, ^- hfetjr 
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*1^:/y >^i£*«MB;<-C#S. Z<Dtztb, Mxfi 
S, 

[0 0 3 5] J£A_h, *«M*#»I^KWUfc^. ^t>J£ 

^ei-?$>s 0 

[El 2] *38WO-< ^^-y-y**ufc^/u^«i«r4fc 

So 

[B5] *»Wlc:ttoXB*IWRUH&*B^7-fe!y 

ElXfcSo 

[EI 6] *Jkott:(»*c|BitLfc«4r«>^ay^aKaf|c 

-fElXfc!?, H6 AI4^»«»t^y o y ^* 

ft«>ia«:^U El6B^v^LEI6E^i#S0ltfe§§0|2l 

[El 7] El 7 AfiH5 0iaft«ffijcttfflSix^:tt:«»ai 
^co^ff^St>-rifi«^^EI'Cfet), EJ7B^LEl 
7EflH5 0j|J6«llBd^^*4W0 4fi^H:tt» (CI, 
C2, C3&tfC4) ^bO^W^WJW^^^-TEI-Cfe 

So 

[El 8] &&W<D4>*-»—7£tl1Z7 r /l'?&m<Dis 
^aU-hStu*:|g»C*-5<B|-C*>D. B8A»B2 
CODS Pici: !9^$^A^3»j»fg^-iP^ig'mfa 



€r^t> L, El 8 B ttH 5 Oii&gS&lCfcH-S I DMififfiA 
A**fc>U EI 8 CttB8 A2Stt/H8 Bfci^SftfcfS* 

tt»aWj*>S*«r^U B8EflH8DO|l:B«i6(Hlc 

[EI 9] *&m<D4>*-»—7Ztb1z7/i>*&m&m 

H"C*>?), EI 9 AWB9 Eii^VuxiH&TOfcO^— 7* 

U H9BftV>LH9DW:*»WCtt»*^5**0« 

[Ell 0] Ell 0 A^LEIl 0Ci3\ ^/i^&^P 
(PWM) ROTMSS^ IDMRSiOiBM^* 
<£> it « £ ^ EI -C h 5 a 

[eh i] *ftw<Dntfyzmj£^z<Dic&Mtstinzm 

[Ell 2] Ell 2AI11 KD^^^ — ffCDy l/yXVls 

*<Dm®&7F~}-mx'&>z>* eii2bh r i j dsv^hw 

#*>*U:J;SfI^m^£^13X£>So Ell2CteEl 

* m ^tes^ffi ^ j: t> ^ ic^-r ei -e $> s . 
[eii 3] *»«o#^»j«ftsiiis»i»ic«or2a!o 

^ftffl ^filf5 r v 7? y > 2 m* V ^9 & 
[El 1 4 ] EI 5 Kl7*3*tfcAS!Mft I DMWfctMfci- 

So 

[Ell 5] IiMS£^ @1 4co«3fi^J:D«*S 
titz 2itcofi^Sroit fcftfcHWJ t £r*ti& UfcEl"C$> 
S 0 

[Ell 6] -^cmo S^e-^a- /UF^tdEI l l ftv^LEI 

V V*.X>m*rV~—^ft\zmi 4&tfE)l 5(C<S|g^(C 

§g$r^-t-El-CfeSo 
W#(OK^] 

2 4 DS P (yo ^7^tB*7*'"<-<;*) 
2 6 

2 8 m**t*i3§ 



- 9 - 



^2 00 1-1 56 5 54 (P 2 0 0 1 - 1 5 6 5 5 4 A) 





1(213] 



St* 



5 

Sir 




nruinrui^ 



- 10 - 



4$H§2 O O 1 - 1 5 6 5 5 4 (P 2001-156554 A) 




- 11 - 



45BB20 0 1-1 56 5 54 (P 2001-156554 A) 



ime] 



[EI 7] 








F»Cr. b5 


2 
-? 


h-H 


4 


-4 










— 1 














-? 


Mill 












CI**] 


CD 


2 

-? 




-1- 


h- 


h- 


h 


















•MM 








2 

-2 




h-H- 


f- 

















IB 



fig ~ia 














1.2 


1 












FIG- TE 









[E19] 




FIG. «U 



fig. <i& 



^■^MiHil 111 



fio; 1c 




- 12 - 



4#H2 0 0 1-1 5 6 5 5 4 (P 20 01-1 56554 A) 



[(§110] 




TTTTTTftlftTnnTltltmTTITfTITtmi! 

*ll — 




Pi 6. IDA 



/V\AAAA/WWWWW\A^AAA/W\AAM/WWW\ "I 



""ESS— j|^f 



muni 



UULHMI 




Ft*, iqb 




T t S T t S r i f t T t T t 

- f t f i r r f r 't ! t T r r i 

t t T f t t ? 't 




PI*- loc 



- 13 - 



4S&82 0 0 1-1 5 6 5 5 4 (P 2001-156554 A) 



1 1] 



Buffer 



Up/Down Counter 




0-31 
Ring Count »r 

? ^lo 



Buffers 



<SH> 



<#0 



il 3] 



...tofauflflrsfTayand 

then offchlp to combl nor 



PIG. U 




PI 6. 13 



- 14 - 



4#R§2 O O 1 - 1 5 6 5 5 4 (P 2001-156554 A) 





- 15 - 



4$HJ2 O 0 1 - 1 5 6 5 5 4 (P 2001-156554 A) 



II 5] 



a.tv 




a.tu 



FIG. 15 



rlM 



IS 



II 6] 





*1 


T 




















fit 


o<w 


MO— 





Q 1—1 



■*« 1**. 



c— ' SB 



1 jbuw) 



FIG. l<o 



- 16 - 



THIS PAGE BLANK cuspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ imaisftcut off at top, bottom or sides 

□ faded text or drawing 
CTblurred or illegible text or drawing 

□ SKEWED/SLANTED images 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



